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K- — ' M0 

A pressurised container (1) for dispensing a fluid (1 1) is described. The container (1) includes a bamer (4) which is perme- 
able to gas but is impermeable to liquids and solids. The barrier (4) divides the container into a first chamber (8) for containing 
the fluid (11) to be dispensed, and a second chamber (9) for containing a propellent (10). As fluid (1 1) is dispensed from the first 
chamber (8) gas from the propeUant (10) in the second chamber (9), passes through the barrier (4) to equalise the pressures in the 
first and seond chambers. 
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2 

3 The invention relates to a pressure pack dispenser, and 

4 in particular, a pressurised container for the 

5 dispensing of fluids. 
6 

7 Conventional "air spray 11 type pressurised containers for 

8 dispensing fluids use a low boiling point propel lant 

9 mixed with the product formulation. As the product is 

10 dispensed from the container the low boiling point 

11 propellant is discharged simultaneously and on leaving 

12 the container the propellant evaporates to produce a 

13 very fine spray of propellant, typically of the order 

14 of 15 urn. 
15 

16 However, one disadvantage witli this type of 

17 conventional airspray container is that the low boiling 

18 point propellant is generally flammable and typically 

19 comprises butane or propane. Hence, the spray from the 

20 airspray is flammable. Other conventional airspray 

21 containers use a CFC as a propellant which has the 

22 disadvantage of being detrimental to the environment 

23 and in both types of airspray there is the danger of 

24 solvent abuse. Furthermore, the low boiling point 

25 propellant is mixed with the product formulation 

26 throughout the shelf -life of the pressurised container. 
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in accordance with one aspect of the present invention, 
a pressurised container for dispensing a fluid 
comprises a container, a barrier permeable to gas and 
which is substantially impermeable to liquids and 
solids, the barrier mounted within the container to 
divide the container into a first chamber and a second 
chamber, the first chamber communicating with an outlet 
in the container through which a fluid in the first 
chamber may be dispensed, a valve mechanism to regulate 
dispensing of the fluid through the outlet, and an 
outlet conduit coupled to the outlet and extending into 
the first chamber, wherein gas in either the first or 
the second chamber may pass through the barrier to 
equalise the pressures in the first and second 

15 chambers . 

16 in accordance with a second aspect of the present 
invention, a pressurised container comprises a barrier 
permeable to gas and substantially impermeable to 
liquids and solids, the barrier mounted within the 
container and dividing the container into a first 
chamber and a second chamber, a valve mechanism 
isolating an outlet in the container from the first 
chamber and movable between a closed position and an 
open position, the first chamber containing a fluid 
comprising a liquid saturated with a gas, and the 

27 second chamber containing a propellent; wherein 

movement of the valve mechanism to the open position 
permits the liquid to be dispensed from the container 
through the valve mechanism by the pressure of the 
fluid in the first chamber and dispensing of the fluid 
from the container decreases the pressure in the first 
chamber and causes the passage of propellent gas from 
the second chamber through the gas-permeable barrier to 
the first chamber to equalise the pressures in the 
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1 first and second chambers. 
2 

3 Typically, in the second aspect of the invention, the 

4 pressurised container also includes an outlet conduit 

5 coupled to the valve mechanism and which extends into 

6 the first chamber. 
7 

8 Preferably the barrier may have pores of approximately 

9 two microns size and may comprise a gas permeable 

10 material such as a fabric, such as REPEL (trade mark) 

11 manufactured by Gelman Sciences. 
12 

13 Typically, the barrier may include a main body section 

14 manufactured from a gas impermeable material, such as 

15 plastic, with one or more apertures in the body section 

16 and a gas permeable material covering the one or more 

17 apertures in the body section. Typically, the gas 

18 permeable material is fixed to the body section so that 

19 the material seals around the apertures in the body 

20 section. Typically, the material is fabric. In one 

21 example a single aperture could be provided, typically 

22 of a few millimetres diameter and preferably, greater 

23 than 5 millimetres. 
24 

25 Alternatively, the barrier could be formed around an 

26 outlet conduit extending into the first chamber, the 

27 outlet conduit being impermeable to gas. In this 

28 embodiment, the second chamber is formed between the 

29 gas permeable barrier and the external surface of the 

30 outlet conduit and the first chamber is the remainder 

31 of the container. Typically, in this example, the gas 

32 permeable barrier could be generally in the form of a 

33 cylinder of gas permeable material which is sealed to 

34 the outlet conduit at the end of the outlet conduit 

35 remote from the outlet valve and the other end of the 
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1 cylinder of gas permeable material being attached onto 

2 the upper section of the container or onto the outlet 

3 valve. 
4 

This example of the invention is particularly 
advantageous where the container has a one way sealing 
gasket, at the top of the can adjacent the valve, which 
permits substances to be inserted into the can through 
the gasket but prevents the escape of pressure from the 
container. In this case, the upper end of the gas 
Ll permeable material could be attached to the top of the 

12 can so that the propellent may be inserted into the 

13 second chamber between the gas permeable material and 

14 the outlet conduit by inserting the propellent through 

15 the gasket. 
16 

17 In accordance with a third aspect of the present 

18 invention, a pressurised container for dispensing a 

19 fluid comprises a container, a barrier substantially 

20 impermeable to a pressurising propellant and a fluid 

21 comprising a liquid saturated with a gas in the 

22 container, the barrier mounted within the container to- 

23 divide the container, into a first chamber and a second 

24 chamber and having valve means for selectively allowing 

25 passage of the propellant through the barrier, the 

26 first chamber communicating with an outlet in the 

27 container through which a fluid in the first chamber 

28 may be dispensed, a valve mechanism to regulate 

29 dispensing of the fluid through the outlet, and an 

30 outlet conduit coupled to the outlet and extending into 

31 the first chamber, wherein the pressure of a propellant 

32 in the second chamber is transmitted to the fluid by 

33 means of passage of propellant gas through the valve 

34 means in response to a pressure drop in the first 

35 chamber caused by opening of the valve mechanism to 
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1 permit the fluid to pass through the outlet conduit and 

2 be dispensed through the outlet. 
3 

4 in accordance with a fourth aspect of the present 

5 invention, a pressurised container comprises a barrier 

6 substantially impermeable to a pressurising propellant 

7 and a fluid comprising a liguid saturated with a gas in 

8 the container, the barrier mounted within the container 

9 and dividing the container into a first chamber and a 

10 second chamber and having valve means for selectively 

11 allowing passage of the propellant through the barrier; 

12 a valve mechanism isolating an outlet in the container 

13 from the first chamber and movable between a closed 

14 position and an open position, the first chamber 

15 containing a fluid comprising a liguid saturated with a 

16 gas, and the second chamber containing a propellant; 

17 wherein movement of the valve mechanism to the open 

18 position permits the liquid to be dispensed from the 

19 container through the valve mechanism by the pressure 

20 of the fluid in the first chamber and dispensing of the 

21 fluid from the container decreases the pressure in the 

22 first chamber to actuate the valve means to permit 

23 passage of propellant gas from the second chamber to 

24 the first chamber. 
25 

26 Preferably the valve means for selectively allowing 

27 passage of the propellant is actuable on reduction of 

28 the pressure of the fluid in the container. Said means 

29 is preferably a valve mechanism, such as a "woodcroft" 

30 type valve or "butterfly" type valve. 
31 

32 Typically, in the fourth aspect of the invention, the 

33 pressurised container also includes an outlet conduit 

34 coupled to the valve mechanism and which extends into 

35 the first chamber. 



WO 93/10022 



6 



PCT/GB92/02112 



30 
31 
32 
33 
34 
35 



Typically, the outlet conduit extends into the first 
chamber so that the end of the outlet conduit remote 
from the valve mechanism is adjacent to the bottom of 
the first chamber in order to evacuate the first 



5 chamber of as much product as possible. 
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Typically, the outlet conduit may have a straight or 
helical and/or spiral configuration and in addition, or 
alternatively, may have through apertures in its side 



Preferably, the valve mechanism comprises means to 
aerate the liquid as it passes through the valve 
mechanism and this means could comprise at least one 
vapour tap in the valve mechanism which permits gas not 
in solution on the liquid to aerate the liquid as it 
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17 passes through the valve mechanism. 

18 
19 



Preferably, the vapour tap in the valve mechanism may 

20 have a diameter of, for example, 0.010 to 0.050 inches, 

21 typically 0.015 to 0.030 inches. 

Typically, the particle size of fluid dispersed through 
the outlet may be, for example, 10 to 30 urn, and 



22 
23 
24 

25 preferably 15 to 20 urn. 
26 
27 



Preferably, liquid may be dispersed through the outlet 

28 at a rate of, for example, 0.1 to 0.5 grams per second, 

29 and typically 0.2 to 0.3 grams per second. 

Typically, the propellant could be any suitable 
propellent. However, preferably, the propellant 
comprises a pressurised gas, such as nitrogen or carbon 
dioxide. Alternatively, or in addition, the propellant 
could comprise a propellant system, such as described 
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1 in European Patent Application No 0, 385,773* 
2 

3 Preferably, the gas which saturates the liquid is a 

4 gas, such as carbon dioxide or nitrogen. However, any 

5 other suitable gas could be used. 
6 

7 Preferably, the initial pressure within the pressurised 

8 container is at least substantially 100 psi and 

9 typically, may be substantially 130 psi or greater. 
10 

11 Preferably, the volume ratio of the first chamber to 

12 the second chamber is substantially 60:40. 
13 

14 Preferably, the gas not in solution in the liquid may 

15 occupy a volume of approximately 10% of the first 

16 chamber. 
17 

18 Preferably, the volume of gas not in solution in the 

19 first chamber, exerts a pressure equal to that of the 

20 propellant gas in the propellant chamber. 
21 

22 The apparatus may further have means to retain the 

23 barrier in a fixed position during and after 

24 pressurisation of the propellant. Typically, the means 

25 to retain the barrier in position may comprise flanges 

26 on an edge of the barrier which engage with a side wall 

27 of the container. 
28 

29 Alternatively, or in addition to flanges on the edge of 

30 the barrier, one or more lugs may be provided on the 

31 inside wall of the container to engage with and retain 

32 the barrier in position within the container. 
33 

34 Alternatively, the container may comprise a barrier as 

35 a fixture of the container, such that it is permanently 



WO 93/10022 



PCT/GB92/02112 



1 retained in position during pressurisation of the 

2 container. 



Preferably, the pressure operable valve mechanism in 
the barrier comprises a valve member which seals an 
aperture in the barrier and the valve mechanism opens 
when the pressure on the one side of the barrier 
exceeds the pressure on the other side. 

The valve mechanism may comprise a movable portion of 
the barrier which typically may be provided by making a 
portion of the material of the barrier flexible. 

Typically, the movable portion is movable between a 
first position in which the valve mechanism is closed a 
second position in which the valve mechanism is open. 
Typically, the valve mechanism may be opened by rupture 
of the movable portion moves to the second position. 
Alternatively, the valve mechanism could further 
include a valve member which seals with the movable 

21 portion when the movable portion is in the first 

22 position to prevent propellent passing through the 

23 valve mechanism but which does not seal with the 

24 movable portion when the movable portion moves to the 

25 second position, in order to permit propellent to pass 

26 through the valve mechanism. 

28 Embodiments of the invention will now be described by 

29 way of example with reference to the accompanying 

30 drawings in which: - 

31 Fig. 1 is a cross-sectional view through a first 

32 example of a pressurised dispenser; 

33 Fig. 2 is a cross-sectional view through a second 

34 example of a pressurised dispenser; 

35 Fig. 3 is a cross-sectional view through a third 
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1 example of a pressurised dispenser; 

2 Fig. 4 is a cross-sectional view through a fourth 

3 example of pressurised container; and 

4 Fig. 5 is a cross-sectional view through a fifth 

5 example of pressurised container. 
6 

7 Fig. 1 shows a pressurised dispenser 1 which comprises 

8 a can 2 with an outlet valve 3 fixed in an opening in 

9 the top of the can 2. Mounted inside the can 2 is a 

10 piston 4 which is typically fixedly mounted within the 

11 can 2 in order to prevent movement of the piston 4 

12 inside the can 2. For example, the piston 4 could be 

13 fixedly mounted in the can 2 by bonding the piston to 

14 the side walls of the can for example with adhesive, or 

15 by engagement of the piston 4 with internal lugs in the 

16 can which prevent movement of the piston 4. The piston 

17 4 has a central section 5 which has an aperture 6 

18 ° therein. Typically, the aperture 6 is of the order of 

19 a few millimetres in diameter and in one example may be 

20 6 to 8 millimetres in diameter. Sealed onto the 

21 surface of the central section 5 is a gas permeable 

22 membrane 7. In 1 the example shown, the gas permeable 

23 membrane is a material with a two micron pore size 

24 which may be similar to that manufactured by Gelman 

25 Sciences and described as a micro porous membrane. 
26 

27 The piston 4 divides the inside of the can 2 into a 

28 product chamber 8 and a propellent chamber 9. The 

29 propellent chamber 9 contains a propellent system, such 
.30 as described in European Patent Application No 

31 0,385,773 which may use a propellent gas, such as 

32 carbon dioxide in combination with a solvent such as 

33 acetone and a polymer into which the acetone is sorbed. 

34 In Fig. 1 the propellent system is denoted generally by 

35 the reference numeral 10. The product chamber 8 
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1 contains a liquid product 11 to be dispensed from the 
dispenser 1 through the outlet valve 3 via a dip tube 
12. The product 11 is saturated with a gas such as 
carbon dioxide and the carbon dioxide not absorbed into 
the liquid 11 fills a head space 13 above the liquid 
11. The outlet valve 3 may have one or more vapour 
tapes (not shown) which consist of a small aperture 
which extends from the outside surface of the valve 3 
into an interior passage (not shown) of the valve 3 
through which liquid 11 is dispensed. Hence, the one 

11 or more vapour taps permit the gas in the head space 13 

12 to communicate with the internal passage of the valve 3 

13 through which the liquid 11 is dispensed. 
14 

15 in order to fill the dispenser 1 the bottom 14 of the 

16 can maybe initially removed and the piston 4 inserted 

17 into the can 2 through the open bottom section and then 

18 the propellent system 10 inserted into the can 2 after 

19 the piston 4. The bottom portion 14 of the can is then 

20 sealed to the rest of the can 2. The liquid product 

21 11, supersaturated with carbon dioxide gas may be 
introduced into the can, for example by back filling 
through the valve 3 and dip tube 12 until the required 
volume of liquid 11 is within the can 2. Typically, 
the volumes are chosen such that the head space 13 

26 occupies a volume of approximately 10% of the volume of 
the can 2. After the dispenser 1 has been filled the 
pressure in the product chamber 8 and the propellent 
chamber 9 equalise as carbon dioxide gas is free to 
pass through the gas permeable membrane 7 between the 
two chambers, via the aperture 6. However, the gas 

32 permeable membrane 7 prevents the liquid 11 entering 

33 the propellent chamber 9, and also prevents a 

34 propellent system 10, other than the propellent gas 

35 entering the product chamber 8. 
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Typically, the starting pressure with a full can may be 
in the region of 100 psi to 150 psi. When the outlet 
valve 3 is opened, the pressure in the product chamber 
8 causes the liquid product 11 to be dispensed through 
the valve 3 via the dip tube 12, The one or more 
vapour taps permit gas in the headspace 13 to aerate 
the liquid 11 as it passes through the valve 3 in order 
to help create a fine spray of the product 11 as the 
product 11 exits the valve 3. If a fine spray is not 
required then the one or more vapour taps could be 
omitted. 

When a portion of the liquid 11 has been dispensed from 
the product chamber 8 the pressure within the chamber 
will have decreased. Hence , a pressure differential 
will exist between the propellent chamber 9 and the 
product chamber 8 which will cause carbon dioxide gas 
to flow from the propellent chamber 9 through the gas 
permeable membrane 7 and the aperture 6 into the 
product chamber 8 to equalise the pressure between the 
chambers. As the pressure in the propellent chamber 9 
falls due to passage of the propellent gas into the 
product chamber 8, the propellent system 10 will 
release propellent gas into the propellent chamber 9 
and the operation of the propellent system is described 
in more detail in European Patent Application No 
0,385,773 A. 

Hence, the invention has the advantage of permitting 
the gas in the headspace 13 to be replenished by making 
use of a gas permeable barrier to separate the 
propellent chamber from the product chamber. This has 
the advantage of also isolating the product 11 from the 
propellent system 10 to prevent any contamination 
occurring between the product 11 and the propellent 
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system 10. It also has the advantage that if the 
pressure in the product chamber increases, for example 
due to an increase in the temperature of the can 2, the 
increase in pressure will cause carbon dioxide gas to 
be reabsorbed into the propellent system 10 and excess 
pressure in the product chamber 8 will be reduced by 
carbon dioxide gas passing from the product chamber 8 
into the propellent chamber 9 to be reabsorbed into the 
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Fig. 2 shows a second example of the invention in which 
components identical to the components in Fig. 1 have 
identical reference numerals. In Fig. 2 the principal 
difference between this example and the dispenser shown 
in Fig. 1, is that the dispenser 20 shown in Fig. 2 has 

16 a barrier 23 separating product chamber 25 from 

17 propellent chamber 24. This barrier is a piece of gas 
permeable membrane which is physically attached to the 
can by sealing the edges of the membrane between the 
bottom edges of the walls of the can and the base 22 of 
the can which is fixed into the bottom edges of the can 



22 2 
23 



24 However, the operation of the dispenser 20 and in 

25 particular, of the gas permeable membrane 23 is 
essentially identical to the operation described above 



26 

27 for the dispenser 1 in Fig. 1. 

28 
29 



Fig. 3 shows a third example of the invention in the 
form of a dispenser 30. In the dispenser 30 the can 2 
is similar to the can 2 shown in Figs. 1 and 2 but the 
32 top section of the can is shown in more detail. 

Generally, most pressurised dispenser cans 2 have an 
opening of approximately one inch diameter at the top 
of the can into which a moulded valve mounting section 



WO 93/10022 



13 



PCT/GB92/02112 



1 31 is attached by crimping the section 31 onto the can 

2 2 at a joint 32, The valve mounting section 31 has a 

3 central aperture into which an outlet valve 3 is 

4 mounted and the mounting section 31 is crimped onto the 

5 valve body by means of typically, eight spot crimps. 

6 The valve 30 is sealed to the mounting section 31 by 

7 means of a rubber gasket 33 which acts as a seal to 

8 prevent pressure escaping from the can 2 at this 

9 mounting point. 
10 

11 In the dispenser 30 , the gas permeable membrane 34 is 

12 generally cylindrical in shape and extends around the 

13 dip tube 12. The membrane 34 is sealed to the outer 

14 surface of the dip tube 12 at a point 35 and the upper 

15 section of the membrane 34 is fixed to the can 2 by 

16 trapping the upper edge of the membrane 34 in the joint 

17 32 between the valve mounting section 31 and can 2. In 

18 this manner, the fluid of the propellent system 10, in 

19 the form of acetone saturated with carbon dioxide to 

20 the desired pressure may be inserted into the 

21 propellent chamber 9, defined by the membrane 34 and 

22 dip tube 12, under pressure between the gasket 33 and 

23 valve mounting section 31. The product 11 , which could 

24 be presaturated with carbon dioxide gas, may be 

25 inserted into the product chamber 8 by backfilling the 

26 product chamber 8 through the valve 3 and dip tube 12. 

27 As an alternative to presaturating the product with 

28 carbon dioxide gas, the product could be inserted into 

29 the product chamber 8 and then carbon dioxide gas 

30 forced into the product chamber 8 under the desired 

31 pressure. This could occur simultaneously with the 

32 insertion of the fluid component of the propellent 

33 system 10 and this would have the advantage of helping 

34 to balance the pressure on either side of the membrane 

35 34. As with the first and second examples described 
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1 for Pigs. 1 and 2, the gas permeable membrane 34 

2 permits equalisation of gas pressurises between the 

3 product chamber 8 and propellent chamber 9 while 

4 preventing the liquid product 11 entering the 
propellent chamber 9 and similarly preventing the 
liquid and solid elements of the propelling system 10 
entering the product chamber 8. In the example shown 

8 in Fig. 3 the polymer which forms part of the 

9 propellent system is shown in granular form and 
occupies part of the volume between the membrane 34 and 

11 dip tube 12. 

12 However, as an alternative to this the polymer for the 
propellent system 10 could be in the form of a suitable 
coating on the external surface of the dip tube 12 or 

16 alternatively, could take the form of a coating on the 

17 propellent chamber surface of the membrane 34. 
18 

19 As an alternative to fixing the top edge of the 

20 membrane 34 to the can at the join 32 the membrane 

21 could be sealed to the mounting section 31 in the 

22 vicinity of the spot crimps which attach valve body 36 

23 to the mounting section 31. In this example the 

24 acetone with dissolved carbon dioxide gas could be 

25 inserted into the propellent chamber 9 through the gaps 

26 formed between the spot crimps which attach the valve 

27 body 36 to the mounting section 31. 

Fig. 4 shows a pressurised container 51 which includes 
a barrier 52 mounted within the container 51 and is 
11 used to separate and isolate a propellant 53 from a 

32 liquid 54 in the container 51. The barrier 52 also 

33 divides the container 51 into a product chamber 55 and 

34 a propellant chamber 56. 
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1 The barrier 52 includes a pressure operable valve 

2 mechanism 57 which is formed from the same material as 

3 the rest of the barrier 52, for example, a plastics 

4 material such as polyethylene. In addition, flanges 58 

5 are formed on the outside surface 59 of the barrier 52 

6 and these flanges sealingly engage with the internal 

7 wall of the container 51 and retain the barrier 52 in 

8 the position shown in Fig. 4. 
9 

10 The container 51 also includes a valve 60 which 

11 isolates an outlet 61 from a dip tube 62 which extends 

12 from the valve 60 to the barrier 52. The valve 60 

13 includes at least one vapour tap (not shown) which 

14 consists of a small aperture which extends from the 

15 outside surface 63 of the valve 60 into an interior 

16 passage (not shown) of the valve 60 through which a 

17 liquid 54 in the product chamber 55 is dispensed to the 

18 outlet 61. The dip tube 62 is typically manufactured 

19 from a flexible plastics material, such as 

20 polyethylene, or any other suitable flexible plastic 

21 which does not chemically react with the contents of 

22 the product chamber 55. 
23 

24 The liquid 54 in the product chamber 55 comprises a 

25 liquid saturated with a gas and excess gas in the 

26 product chamber 55 forms a headspace between an upper 

27 wall 65 of the container 51 and the surface 16 of the 

28 fluid 54. Typically, the gas 64 is nitrogen or carbon 

29 dioxide. 
.30 

31 Located in the propellant chamber 56 is a suitable 

32 propellant, which could be pressurised gas such as 

33 nitrogen or carbon dioxide or could be a propellant 

34 system, such as that disclosed in European Patent 

35 Application No 0,385,773. 
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1 in order to fill the container 51 the following 

2 procedure may be adopted. Initially a predetermined 

3 amount of propellant 53 is introduced into the 

4 container and the barrier 52 is then inserted in the 

5 container 51 and pushed along the container to the 

6 position shown in Fig. 4. As the flanges 58 seal with 

7 he internal walls of the container 51, the propellant 

8 53 is prevented from escaping past the barrier 52 and 

9 the propellant becomes pressurised due to the reduction 
10 in volume. 

12 The container is then filled with liquid 54, pre- 

13 saturated with gas 64, which liquid sits on top of the 

14 barrier 52 and is -isolated from the propellant 53 by 

15 the barrier 52. The liquid 54 and gas 64 may be 

16 inserted into the container 54, for example by back- 

17 filling the product chamber 55, by pumping the liquid 

18 54, pre-saturated with gas 64, at a pre-determined 

19 pressure through the valve mechanism 60 and the dip- 

20 tube 62. in the particular example described here, the 

21 amount of propellant is chosen so that when 

22 approximately 60% of the interior volume of the 

23 container 51 is occupied by product, the pressure of 

24 the propellant 53 inside the propellant chamber 56 is 

25 approximately 130 psi. 
26 

27 The liquid 54 is saturated with gas at a pressure 

28 similar to the pressure of the propellant 53 so that 

29 when the valve mechanism 60 is in the closed position, 

30 the pressure of the liquid 54 and the propellant 53 are 

31 approximately similar. Hence, because of the 

32 similarity in pressure between the liquid 54 and the 

33 propellant 53, the pressure operable valve mechanism 57 

34 of the barrier 52 stays in its sealed position. 
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1 When the valve 60 is opened the internal pressure in 

2 the container 51 forces liquid 54 through the dip tube 

3 62, through the valve 60 and out of the container 51 

4 through the outlet 61. The vapour taps permit some of 

5 the gas 64 in the headspace to enter into the internal 

6 passage of the valve mechanism 60. As the liquid 54 

7 passes through the valve 60, the liquid 54 is aerated 

8 by the gas 54 so that when the liquid/gas combination 

9 is expelled through the outlet 61 a fine spray is 

10 produced. Using this principal it may be possible to 

11 obtain particle sizes for the spray down to 20 urn or 

12 smaller. 
13 

14 After some of the liquid 54 and the gas 64 has been 

15 dispensed from the container 51 the pressure within the 

16 container 51 will drop. Hence, more gas 64 will come 

17 out of solution from the liquid 54 due to the drop in 

18 pressure and replenish the gas lost through the vapour 

19 taps . 
20 

21 As will be apparent from the above description, as more 

22 liquid 54 and gas 64 is dispensed through the outlet. 61 

23 the more the pressure inside the container 51 will 

24 decrease. This decrease in pressure opens the valve 57 

25 and permits the propellant gas 53 to flow upwards 

26 through the valve mechanism 57 in order to equalise the 

27 pressures between the product chamber 55 and the 

28 propellant chamber 56. 
29 

30 The vapour taps are designed so that the dimensions are 

31 such that the gas 64 produced from the liquid 54 as the 

32 pressure drops will not be exhausted through the vapour 

33 taps faster than the usage of the container 51 would 

34 allow the gas to reform. Hence, this would ensure that 

35 sufficient headspace is maintained to allow the vapour 
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taps to work until the liquid 54 in the product chamber 
55 has been exhausted. 

When the valve mechanism 60 is opened, the flanges 58 
which engage with the side wall of the container 51 
retain the barrier 52 in the position shown in Fig. 4 
against the action of the pressure differential between 
the propellant 53 and the liquid 54. 

in addition, lugs could be provided on the inside of 
the container 57 to facilitate retention of the barrier 
52 within the container 51 in the position shown in 
Pig. 4. 

Fig. 5 shows a second example of a pressurised 
container 70, which includes a barrier 71 as a fixture 
mounted within the container 70. The barrier 71 is 
used to separate and isolate a propellant 72 from a 
liquid 73 in the container 70 and to divide the 
container into product chamber 74 and a propellant 
chamber 75. The barrier 71 includes a pressure 
operable valve mechanism 76 and is manufactured from a 
plastics material such as polyethylene. The barrier is 
pre-fitted inside the container 70 to a pre-determined 
spacing from the base 77 of the container 70. 

The container 70 also includes a valve 78 which 
isolates an outlet 79 from a dip tube 80 which extends 
from the valve 78 to the barrier 71. The valve 78 
includes at least one vapour tap (not shown) which 
consists of a small aperture which extends from the 
outside surface 81 of the valve 78 into an interior 
passage (not shown) of the valve 78 through which a 
liquid in the product chamber 74 is dispensed to the 
outlet 79. 
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1 The fluid 73 comprises a liquid saturated with a gas 

2 and excess gas 82 forms a headspace between an upper 

3 wall 83 of the container 70 and the surface 84 of the 

4 liquid 73. Typically, the gas 82 is nitrogen or carbon 

5 dioxide . 
6 

7 The container 70 also comprises a plug 85 which seals 

8 an aperture 86 in the bottom surface 77 of the 

9 propellant chamber 75. 
10 

11 In use, liquid 73 pre-saturated with gas 82 is 

12 introduced into the product chamber 74, for example, by 

13 back-filling the product chamber 74 by pumping the 

14 liquid 78 pre-saturated with gas 82 at a predetermined 

15 pressure through the valve mechanism 78 and the dip 

16 tube 80. 
17 

18 Propellant 72 is introduced into the propellant chamber 

19 75 through the aperture 85 and the aperture is then 

20 sealed with a plug 85. The amount of propellant 72 

21 required is pre-determined so that the pressure of the 

22 propellant 72 substantially equals the pressure of the 

23 excess gas 82. Typically, the propellant 72 is 

24 introduced into the chamber 75 by adding a pre- 

25 determined amount of propellant 72 in a substantially 

26 non-gaseous form, for example a propellant gas 72 which 

27 has been cryogenically cooled to a temperature at which 

28 the propellant gas is liquefied or solidified. Hence, 

29 the chamber 75 is loaded with the propellant gas 72 at 

30 ambient atmospheric pressure, with the subsequent 

31 thawing giving rise to the essential gaseous pressure 

32 of the propellant. 
33 

34 Operation of the container 70 is similar to the 

35 operation of container 51 as described in above and 
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1 shown in Fig. 4. 
2 

3 improvements and modifications may be incorporated 

4 without departing from the scope of the invention. 
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2 

3 l A pressurised container for dispensing a fluid 

4 comprising a container, a barrier permeable to gas 

5 and which is substantially impermeable to liquids 

6 and solids, the barrier mounted within the 
container to divide the container into a first 
chamber and a second chamber, the first chamber 

9 communicating with an outlet in the container 

10 through which a fluid in the first chamber may be 

11 dispensed, a valve mechanism to regulate dispensing 

12 of the fluid through the outlet, and an outlet 

13 conduit coupled to the outlet and extending into 

14 the first chamber, wherein gas in either the first 

15 or the second chamber may pass through the barrier 

16 to equalise the pressures in the first and second 

17 chambers. 
18 

19 2 A pressurised container comprising a barrier 

20 permeable to gas and substantially impermeable to 

21 liquids and solids, the barrier mounted within the 

22 container and dividing the container into a first 

23 chamber and a second chamber, a valve mechanism 

24 isolating an outlet in the container from the first 

25 chamber and movable between a closed position and 

26 an open position, the first chamber containing a 

27 fluid comprising a liquid saturated with a gas, and 

28 the second chamber containing a propellant; wherein 

29 movement of the valve mechanism to the open 

30 position permits the liquid to be dispensed from 

31 the container through the valve mechanism by the 

32 pressure of the fluid in the first chamber and 

33 dispensing of the fluid from the container 

34 decreases the pressure in the first chamber and 

35 causes the passage of propellant gas from the 
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second chamber through the gas-permeable barrier to 
the first chamber to equalise the pressures in the 
first and second chambers. 

A pressurised container according to Claim 2, and 
further comprising an outlet conduit coupled to the 
valve mechanism and which extends into the first 
chamber. 

A pressurised container according to any of the 
preceding Claims, wherein the barrier comprises a 
micro-porous membrane. 

A pressurised container according to any of the 
preceding Cl aims , wherein the barrier comprises a 
body member manufactured from a gas impermeable 
material and having an aperture therein, and a gas 
permeable material covering the aperture. 

A pressurised container according to Claim 1 or 
Claim 3 or Claim 4, wherein the barrier is formed 
around the outlet conduit, the second chamber being 
defined by at least a portion of the outer surface 
of the outlet conduit and the barrier. 

A pressurised container according to Claim 6, 
wherein the second chamber is an annular chamber 
extending around outside surface of the outlet 
conduit. 

A pressurised container accordingly to Claim 6 or 
Claim 7, wherein the barrier is sealed to the 
outlet conduit and to the container adjacent the 
valve mechanism. 
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9 A pressurised container according to any of Claims 
6 to 8, wherein the propellant comprises a fluid 
component which is introduced into the second 
chamber by introducing the fluid component through 
a sealing member which seals the valve mechanism to 
the container. 

10 A pressurised container according to any of the 
preceding Claims, wherein the valve mechanism 
comprises aerating means to aerate the liquid as it 
is dispensed through the valve mechanism. 

11 A pressurised container for dispensing a fluid 
comprising a container, a barrier substantially 
impermeable to a pressurising propellant and a 
fluid comprising a liquid saturated with a gas in 
the container, the barrier mounted within the 
container to divide the container into a first 
chamber and a second chamber and having valve means 
for selectively allowing passage of the propellant 
through the barrier, the first chamber 
communicating with an outlet in the container 
through which a fluid in the first chamber may be 
dispensed, a valve mechanism to regulate dispensing 
of the fluid through the outlet, and an outlet 
conduit coupled to the outlet and extending into 
the first chamber, wherein the pressure of a 
propellant in the second chamber is transmitted to 
the fluid by means of passage of propellant gas 
through the valve means in response to a pressure 
drop in the first chamber caused by opening of the 
valve mechanism to permit the fluid to pass through 
the outlet conduit and be dispensed through the 
outlet. 

12 A pressurised container comprising a barrier 
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substantially impermeable to a pressurising 
propellant and a fluid comprising a liquid 
saturated with a gas in the container, the barrier 
mounted within the container and dividing the 
container into a first chamber and a second chamber 
and having valve means for selectively allowing 
passage of the propellant through the barrier; a 
valve mechanism isolating an outlet in the 
container from the first chamber and movable 
between a closed position and an open position, the 
first chamber containing a fluid comprising a 
liquid saturated with a gas, and the second chamber 
containing a propellant; wherein movement of the 
valve mechanism to the open position permits the 
liquid to be dispensed from the container through 
the valve mechanism by the pressure of the fluid in 
the first chamber and dispensing of the fluid from 
the container decreases the pressure in the first 
chamber to actuate the valve means to permit 
passage of propellant gas from the second chamber 
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